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SSME .EA/CIL

REDUNDANCY SCREEN
Campanent Sroup: Igniters and Sensors Prepared: M. Oliver
CAL Mems: JeO3.01 Appravesd: T. Nguyen
Compertenl: HFEFTP Shaft Speed Transducer [F1.1] Appravel Onta: kL))
Part Hurmber: RES TGOS Chamge ¥: 1
Fallure Mode: Mo ar intermitlent electrical oulput slgnal. Dlrectlva #: CLED MEY-01-4594
Prpa: 1cf 1
Critlzality
Phaya Failure § ENect Dascription Hazard Refarante
S Qulpul signal from both quelitied senaocs or remeining qualifed sanesr within igrition conlmad kmita resulis in 1233 ol Ignitlen confirmed 1R
43 protection. Logs of vehiche dus to LOX-rich cperathon imay rasall if FPE Tells te gnile and fallure is not delacted. ME-B2%,
ME-BES

Redundancy Sargens SENSOR SYSTEM - EMGINE SYSTEM: UNLIKE REDUNDANCY

A7 Pase - Redundant hardware items are capable of checkawt during normal graund hurmeraond,
B: Fall - Loze of a nadundant hardware dams |s nat detectable divdng fight.
G: Pags - Loss of redundant hardwara ikgma coutd not ragult Fram a single credibla ayant.
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SSME FMEA/CIL

DESIGN
Campaneat Graup: Igaltars and Sensom Prepared: M. Olfver
CIL liam: J608.01 Approved; T. Nguyen
Camponant: HPFFTF Shaft Speed Tranaducer IFi4) Appirowal Date: 13080
PartHumber: RES 7005 Changa &: *
Fallure Moda: Mo or Intermitlend slactrical output slgnal, Diraztive & CCBD MEz-01-3504

Pagm 1af i

Deslgn / Docarmenl Retarence :

FAILURE CALSE:  A: Coll winding open, hroken leadwire or leachwirg.connecllone. Coll winding sho, |eadwira ahart,

SLECTRONIC, ELECTRICAL, AND ELECTROMECHANICAL PARTS FOR THE CIRCLITS INVOLVED IN THIS FLINGTION HAVE BEEN SELECTED FROM THE CLABS S OR EQUIVALENT
APFROVED PARTS SELECTION (1) THE TRANSDUCER EONSISTS OF THREE SENSING COILS WOUND ON MAGKETIC MATERLAL -3 PARALLEL WIRE WINDING TECHWIOUE |§ UTIL ZED
70 ENSURE MAKINUM COIL-TO-COM COUPLING AND EOUIMALENT OUTPLTS. PROCESSES LISED FOR BRAZING AND LEADIMAE CONNECTIONS ARE CONTROLLED By
SPECIFICATION {2) LEADWIRE COMNECTIONS ARE BRAZED IN 4 STRAIN FREE GONFIGURATION AND COVERED WITH AN INSULATING HEAT SHAINK TUBING  UFPER WIRING
POTTING PREVENTS WIRE MOVEMENT AND SUBSEQUENT WIRE FAILURE 14,

(1 BARIDAS2S (27 RGYCDS; (1) RL10O0S
FAILURE CAUSE: B: Shorting pln-te.pin or pin-to-ghall,

CONKECTCOR SELECTION OF THE ASSEMELIES 1% CONTROLLED BY ROCKETDYRE SPECIFICATION REQUNREMENTS (1). THE CONHECTOR BESIGN INCORPORATES FEATURES BUCH
A% RUBBER SEALS. CORROISNIN RESISTANT FINS, LOCKING CONNECTORE, AND CONTAOLLED ELECTRICAL 00 NNECT|DNS TO PREVENT MALFLNDTHON. THE CONNECTDRS ARE 1M
ACCORDANCE WITH STANDARDS FOR USE AN BOCKET PROPELLED VEHICLES (2). TME PINS ARE NICKEL UNDERPLATED AND GOLD OVERPLATED TO PREVENT CORROSION AMD
MINIZE CONTACT RESISIANCE. THE PLATING IS CONTROLLED PER SPECIFICATION {2), THE CONNECTCRS HAVE COMPLETED HARMESS OVS TESTING AND SENSOR DVS
TESTING (3!,

(1) RTINS (2} RC1222: (30 DVE-SSME-202, OVS-S35ME-203
FAILURE CAUSE: £ Change of Intarnal resistance cauged by modsture, 2arroglon, or contyminat on,

SENSORS ARE HERMETICALLY SEALEQ TO PROTECT FROM CONTAMMNATION. A BACK FILL OF THE SENSOR CAVITY 15 DAME TO INCORPORATE AN INERT PURGE, PREVENTING
CORROSNIN OR CORDEMSATION IN THE BENSOR 1} LEAK RATE REQUIREMENTS ARE CONTROLLED PER SPECIFICATION TO PREVENT WDUCTANGE OF FORENGH S UBETAMCES
ANL PREVENT LOSE DF THE INERT GAS BACKFILL  INTERMAL POTTIMG PROTECTS FROM CORROSION (1.

() RCHI05
FAILURE CAUSE: ALL CALISES

SEM3DR SYSTEM DESIGM FROVIDES REQUNDANTY TO THE ELECTRICAL COMPDINENTS TO PRECLIUDE ALL 5INGLE PQINT FAILURES OF THE CONTROL FUNCTIONS. THE SENGORS
ARE 2 VENDOR ITEM, DRAVHNG SPECIFICATION AHD MANDFACTURING PROCESSES ARE CONTROLLED BY RUCHETDYNE (1), ALL BENSAR DESIGNS ARE BUBIECTED TO A
CRITICAL DESIGN REVIEW, AMY DESION CHAMGES ARE RE-REVIEWEQ (1). THE RESTODA-07S SEMTORE HAVE COMPLETER DEEIGN YERFICATION TESTING (2} INCLUDING
VIBRATION TESTING (3] THE -0B5 CONFIGURATION IS IDENTICAL TO THE -075 DESKHVITH THE ADDITION OF A WORKMANSHIP BECREEN MG REQUIREMENT. THE RESTO5-DAS
QEBIGN HAS BEEMN GUALIFIED BY SIMILARITY {4), THE MINIRALM FACTORS OF SAFETY MEET CE! REQUIREMENTS {9). THE SENSORS WERE ANALYZED FOR HiEH AYeLE FATISUE
AMD LUV CYCLE FATIGUE LIFE AND MEET CEI REQUIREMENTS €}, THE GONTROLLER MONITOR SYSTEM 12 COMPRISED OF REDUNDANT SENSOR ELECTRONICS, REDUNDANT
HARNESSES. AND REDUNCANT GONTROLLER CMAMNMELS 17 ' ;

il

(13 RC700%, (7) OvE-38ME-203, R58-8660, (3) RES-203-1!: (4) RE5.B660: (5) REE-BS4E, CPI20RA00IE; [B) RLOJS3Z. CPI2ORMICAR; 1) CRA0EROI0E 3.2.4:5
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CIL {lem:
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Part Humhbar:
Failure Mode:

fgnilers and Spnmorm
Jate-01

HFFTP Shaft Speed Tranaducer (F3.1)

RESTODG

Ma or Inkerm|ttont slectrizal autpid gignal,
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INSPECTION AND TEST

Prapamd;
Approvar:
Approval Date:
Chanpe #:
Oractive #:
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CCBD MEJOT-4984
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Fallure Cauzas

Slenificant Characherlstizs

Irapection (a) / Testis}

ALL CRUSES

SFEED TRAWSDUCER

INTEGRITY OF INTERMAL
COMPOMENTS

SF'EEEI TRA NED UCER

CONNECTOR RECEFTACLE

CONNECTOR IMTEGRITY

SPEED TRF\HEDUEER

WELD INTEGRITY

ASSCMBLY INTEGRITY

SPEEEI 'FFU‘.NSDUC EH
ASBEMBLY INTEGRITY

Daramanl Refaranca

PROCESSES USED IN THE TRANSDUGER MANUFACTURE AND ASSEMBLY ARE VERIFIED FER
SPECIECATION AND INCL UDE:

= ENCARSLRATION OF COMPONENTS.

RESFI0E

SPECIFICATION.

THE TRANSOUCERS.

FILLER MATERIAL, AS #.PPLIL":Aﬂ_E

RGI005
- ELECTRICAL CONKECTIONS MADE 8Y BRAZ NG, RL1DO0A
RESIO0S
RESt252
PLATING ON THE CONHECTOR PIMS 15 INSPECTED PER SPECIFICATION REGUIREMENTS RC1£32
THE FOLLOWING TESTS ARE FERFORMED DURING MAKUIFACTURING AKD SEMSOH ACCEPTAMOE:
- INSULATION RESISTANCE BETWEEN PINS AND THE CASE IS VERIFIED TO BE WITHIN RCTODS
RGC0E
- DIELECTRIC VDLTAGE TESTS MEASURE THE CURRENT LEAHPIGE BETWEEM PINSG AHD CASE AND  RCTDDG
VER|FY THEM TC BE WITHIN SFECIFICATIOM.
- TRANZDUCER COAL IMPEDANCE 1S VERIFIED TO BE WITHIN SPECIFICATION.
REEFI0S
HERMETIC SEAL INTEGRITY CLEAMLINESS RECHIREMEMTS ARE VERIFIED PER SPECIFIC.ATID‘I‘-I DURIMNG MANUFACTURING OF  RCTDDS
ALL WELDS ARE INSPECTED YO DRAWIHG AND SPECIFICATION REQUIREMENTS PER WELD CLASS,
INSPECTIONS INCLUDE  VISUAL, DIMENSIONAL, PENET HANT RADIDGRAPHIC, ULTRASCHL, AND
AFTER THE CASE |5 WELDED HELIM LEAK TESTS ARE PERFORMED TO YERIFY HERMETIC SEAL.
FESTO0S
ALLVENDOR INSPFECTIONS AND TEST CRITERMA 15 UNDER ROGKETOYNE APPROVAL AMD RCTO0S

LaTe REVIEWN

HOT FIRE ACCEPTANCE
TESTIMG {GREEN RUN)

FRE-FLIGHT CHECKOUT

CONTROL

TRAMBDOUCERS ARE SUBJECTED T A WORKMANSHIF SCREENING ACCEPTANCE TEST INCLUDING
VIBERATION AND THERMAL CYCLING,

ALL CONTROLLER DATA FROM THE PREVIGUS FLIGHT OR HOT FIRE IS REVIVIED. ANY
ANOMALOUS CONCHTION NOTED REQUIRES FURTHER FESTING OR HARMWWARE REPLACEMENT
PRIOR TO THE KEXT FLIGHT

SENIOR OPERATION 5 VERIFIED THROUGH HOT FIRE ACCERPTANCE TESTIHG,

SENSOR DPERATION IS VERIFIED EVERY MISSIDN FLOW BY SUCCESSFUL COMPLETION OF THE
CONTROLLER SENSOR ELEGTRIGAL CHECKGHUT. [LAST TEET}

MSFC PLM 1228

RLOG4E1

RS0 Y1A20.0°0
OMRS0 S00FA0.213
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Component Group: Ignitars apd Seusors Prapared: M, Ofiver

CIL ltem: JEO8.01 Approved: T. Hguyen
Componeanl: HPFTP Shatt Spesd Transducer (F3.1} " Apfrroval Dale: mmu“r
Par Number: RES 05 ' Chengs §: 1
Fallure Mogde; Mo or Inlzrmitent elecitical output slgnal, Diractivg #: CCED ME301-4954
I
Fapa: 2af 2
Fai'ure Causay Sigrificanl Cheareciarlshes : Inapectlon{a) / Tasts) Crocurment Re famncs

Fal'urs Hislony: Corr prehan shee F2fure hlstory data ls mainlziad in the Prablem Rapording database PRAMS/PRACA)
Reference MASA leter SA21/BE/308 and Reckeldyne kller BERCOSTE,
Operstlenal Uza:  Mct Applicabre,



